Influence of apolipoproteins AI, AII, and Cs on the metabolism of membrane and lysosomal cholesterol in macrophages.
We have demonstrated previously that HDL-mediated efflux of plasma membrane cholesterol is independent of specific binding of apolipoproteins to the high density lipoprotein (HDL) receptor in either control or cholesterol-enriched cells (Karlin, J. B., Johnson, W. J., Benedict, C. R., Chacko, G. K., Phillips, M. C., and Rothblat, G. H. (1987) J. Biol. Chem. 262, 12557-12564 and Johnson, W. J., Mahlberg, F. H., Chacko, G. K., Phillips, M. C., and Rothblat, G. H. (1988) J. Biol. Chem. 263, 14099-14106). The present studies were conducted to determine if the process for removal of intracellular (lysosomal) cholesterol is similar to that of membrane cholesterol or if, in contrast, it is selectively regulated by specific apolipoproteins of HDL. For these reasons, we examined the influence of each of the major apolipoproteins of human HDL, apoAI, apoAII, and apoCs on the metabolism of membrane and lysosomal cholesterol in a macrophage foam cell model. We developed an experimental system which allows, for the first time, the simultaneous determination of lysosomal hydrolysis of cholesteryl ester and efflux and esterification of both lysosomal and membrane cholesterol. J774 and elicited mouse peritoneal macrophages were loaded with cholesteryl ester within lysosomes through phagocytosis of sonicated lipid droplets. Membrane and lysosomal pools of cholesterol were differentially radiolabeled. Discoidal complexes of egg phosphatidylcholine and purified apolipoproteins having a similar size and composition were used as cholesterol acceptors. Our results demonstrate that lysosomal hydrolysis of cholesteryl ester is independent of the presence of extracellular acceptors. Lysosomal production of cholesterol stimulates the esterification by acyl-CoA:cholesterol acyltransferase of membrane and lysosomal cholesterol. All the particles tested induce the efflux of both pools of cholesterol at a similar ratio. As efflux is stimulated, esterification by acyl-CoA:cholesterol acyltransferase is reduced. We conclude that none of these apolipoproteins selectively influences the efflux or the esterification of membrane of lysosomal cholesterol. In addition, we observe that particles containing apoAI are the most efficient acceptors, but this effect is not linked to specific binding to the HDL receptor.